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Ba kground of the invention 

kMKM leveled «* rfT" "t^aS^nloSion w» over* manifest 

indicate an averae. c«kictk>n of 23 Percent n th. nsk « n Z*Lw» 1— «• 
considered «t»n cMtaM and low dens*, ''^^^^'^SSLg^wiking 

teSe A wide variety of niacin preparations are available from different manufacturers, each having unique b.o- 

J^MrtSt!^*^ to lower cholesterol, abnormalities in Ifcer function tests have been ob- 

uZatiem susceptibility. See, H.J. Zimmerman, in Hepatotoxicity, Appleton-Century-Crofts. New York. NY 

(1 %l a l^l 5 nl 51 ex^ for a method to administer niacin in doses effective to lower serum lipids, while 
minimizing or eliminating such dose-limiting side effects. 

Brief Description of the Invention 

The present invention provides an improved therapeutic method to lower serum lipids or lipid cornpon«nte 
select f om e group consisting of cholesterol, lipoprotein a. total triglycerides and/or low-densjy hpopro- 
tetSholerrol (l5l-C) comprising administering to a human in need of such treatment an effectrve amount 
te,n ^ noles,er °'; n L ",, ' , do ^ aq eform Pr f rably, the amount of niacin administer d is also effectrve 
to Sth . vTs o i h LZ^ZL sterol V-C). The niacin is administer d in a single .dose 
SZVttm Teriod during the day when the niacin lev Is subs quentiy achiev d tow* ar "}*[•■«*; 
Sto r The levels of said serum lipids or lipid components which are primary n cturnal ly b.osynthe- 
stent.al.y low ^ & ^ ^ ^ ^ ^ ^ |S adm , mster d at> or im _ 
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mediately foliowing, th evening meais and ^^S^^g^m lipid or iipid 
Th amount of niacin that is administered ■ * ^SS^i^ t be discontinued. For 

compon nt.whi. notinducingh P-*^*' 

xample, in accord with the pres ^^\ a ^"^toTLlZ\ in hyperchol sterol micpati nts(> 
and an elevation of HDL-C of about 10-20% .s Mt»d «> be *e ^^^^ t|Mttatt-ipiM d 

velop dose-limiting hepatotoxicity Is greatly decreased (j f jd contro || e d- 

terial also comprises instruction means, there.n or """^^X^th. evening meal, or after the 

ZEZZ3SZ2~~ <*"» «* M — — -■ 

Detailed Description of the Invention 

ing the morning and early afternoon. In the esse of of cholesterol 

found that during the night and ^^"'^.^ methyl sterol leveis 

3533S5£S5SS33s=s 
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droW *con te nt fabout^ 
m eshscre n.(M thoc '®™° M f ^ 

Aparticularly preferr d low vscosrty HMPC h h o a "^ Q0 *3' ' ™ J through a uss N o. 30 m sh screen and 99% 

by . ™*«> HP*. ^ ,„ . » by we** 

The viscosities «pcmd Herein •» measured* ""•""J A-hioh viscosity- cellulose ether 

dispersed by stirhng into 100 orams of water at a temperature between 0 O-TO0 t bp 

Stat* 'aqueous compc»iti.n or d«p.rs,oo l^^ ^eTsS a.S^. carr-,ba wax. 

P ^^h«"w.««s..bout,0.35w,.%«, te 

dissolution test, and about 40-70 wt-% of the total niacin "f' ^ to the ^ „, lhe niacin Into 

on contact with water or other aqueous hquris can be ^^^2^^^^ (Acdisol-FMC), 
the tablets core. Such polymers include, interaha < ^ hn ^ ^ fi ^S " 5M , Dow Chem. Co.. 
cross-linked hydroxypropylcellulose. cross- 
carboxymethylamide, potassium methylacrylate t™**^"**^^ cellu.ose 
linked polyvinyipyrrolidine. high ™'° cula 7 e ? ht the Methocel® 

fe avai.abie in a « be dissolved in suitable 

designation. See also, Alderman (U.S. Patent imo. and coated onto the prolonged release 

,0,,-e solvents, alongwith ^S^^--" »" F " ~ 

^2£SS2Z£*S£2?°* * «»* TO ,,6,n * 

'" 9 w» be Mb., underaood by reference to .be Mowing Examples which Indud. preterm 

embodiments. 



45 EXAMPLE I 



750 mg. niacin tablets were formed having the following components: 
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Ingr dient 



% by Weight 



Mg./Tablet 
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Niacin (L nza) 

Hydroxypropyl Methylcellulose 2910 Methocel® E15LV, D w) 

Hydroxypropyl Methylcellulose 2208 (Methocel® K100MCR, Dow) 

Hydrogenated Vegetable Oil (Lubritab®. Mendell) 

Glyceryl Behenate (Compritol® 888) 

Magnesium Stereate (Mallinckrodt) 

FD&C Red #40 Lake Dye (40%) (Colorcon)® 

Colloidal Silicon Dioxide (Syloid® 244) _ 



f o.yjf 


750.0 




25.7 


9.74 


100.0 


11.56 


118.7 


0.50 


5.1 


1.50 


15.4 


0.13 


1.3 


1.00 


10.3 



To form the tablets. 16 liters of water was heated to 95-C in a stainless steel «^J"J^£ 
E1SLV £wder was slowly added while mixinguntil a homogenous suspension was obtained. The impeller 

S£S*y on trays, at approximate* 2 Kilograms per tray. The granu- 
lation wa^in r 0 ven at 230'F to a moisture content of less than 5 percent. The oven-dned granulation 
^USS^i a USS No. 12 screen. After sizing, the granulation was col.ected ,n double po.y-.ined 

'Three approximately 200 kilogram batches were formed in the above mannej each utilizing j^Uo- 
niarin \ Q.7 kiloarams Methocel® E15LV, 19.87 kilograms Methocel® K100MCR, 24.84 kilograms lu 

were weighed and combined in a ribbon blender. The plasticzer glyceryl behenate (3.0 Mograi ms) anc 3.0 

Zrammagnesiumstearatewerethenaddedtothe ribbon blenderand^ 

The resulting product was tableted using a standard rotary press into tablets of 750 mgs niacin. 



EXAMPLE II 
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iMimsiH lauicw \» ■ <•»/ . 

Ingredient Kilograms 


Mg/Tablet 




Niacin (Lonza) 


750.0 


312.5 




Hydroxypropyl Methylcellulose 2910 (Methocel® E15LV, Dow) 


24.00 


10.0 


Hydroxypropyl Methylcellulose 2208 (Methocel® K100MCR, Dow) 


94.10 


39.2 


Hydrogenated Vegetable Oil (Lubritab®, Mendell) 


62.40 


26.0 


FD&C Red #40 Lake Dye (40%) (Colorcon) 


0.70 


0.3 



The niacin tablets of Example .1 were formulated by the fluid bed process^ of th above ^quanbties 
w reus dforth first granuiation. In this granulation. 33.000 kil gramsd iomzedwaterw <"^"»£ 
Lsste Isteamkettl andh atedt 95"C. While mixing (but avoiding xc ss foaming), th Methocel® E15LV 

anddyew^^^^ 

for about 20 minutes. Th mixture was cooled to 21 °C. 
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™sh mo. the 9 »nwl*n was ^J^J'JSS^.in, ,h. mining half of Ih. compo- 

I^s .no in» tab«a «m 750 nOgm n,a*n. 

Two other formulations are shown below. 



EXAMPLE III 
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Ingredient 



Niacin 

Methocel® E15LV (hydroxypropyl methylcellulose) 

Methocel® K1000MCR (hydroxypropyl methylcellulose) 

Lubritab® (hydrogenated vegetable oil) 

FD&C Red #40 dye 

Magnesium Stearate 

Compritol® (glyceryl behenate) 

Syloid® 244 (colloidal silicon dioxide) 



Milligrams/Tab 



750.0 
24.0 
94.1 
62.4 
0.7 
14.4 
4.8 
9.6 



78.125 
2.50 
9.80 
6.50 
0.075 
1.50 
0.50 
1.00 



a made using conventional and fluid bed granulating tech- 



Tablets having the formulation of Example III were r 
ues in a production mode. 
The tablets were dissolved using a Hanson I 
■n 300 ml water at 37°C. Samples were taken fh M » arn 
LXed by UV for nicotinic acid content The results show a des.rabie release pattern. 



niques in a production mode. ^ Disso 1ution Apparatus with a U.S.P. rotating basket at 100 rpm 

in 900 mi water at 37°C. Samples were taken from each dissolution vessel at 1. 2, 4. 8. 12 and 24 hours, and 
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Ingredient 


Milligrams/Tab 


Percent 


40 




750.0 


76.220 




Niacin 








Methocel® E15LV (hydroxypropyl methylcellulose) 


24.0 


2.439 




Methocel® K100MCR (hydroxypropyl methylcellulose) 


94.1 


9.561 


45 


Lubritab® (hydrogenated vegetable oil) 


86.4 


8.780 










0.7 


0.073 




FD&C Red #40 dye 










14.4 


1.463 




Magnesium Stearate 






50 


Compritol® (glyceryl behenate) 


4.8 


0.488 








Syloid® 244 (colloidal silicon dioxide) 


9.6 


I 0.976 



Tabl ts having the formulation of Example IV wer 
laboratory. 



made using conv ntional granulating techniqu sin the 
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EXAMPLE V 
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Ingredi nt Mg/Tablet 



Niacin 500.00 

Methocel® E15LV 17.11 (hydroxypropyl methyicellulose) 
Methocel® K100MCR 66.65 (hydroxypropyl methyicellulose) 
Lubritab® 79.10 (hydrogenated vegetable oil) 
Compritol® 888 3.42 (glyceryl behenate) 
Magnesium Stearate 10.26 
FD&C Red #40 dye .89 

Syioid® 244 6.84 (colloidal silicon dioxide) 



ByW ight % 



73.07 
2.50 
9.74 
11.56 
0.50 
1.50 
0.13 
1.00 



Tablets having the composition 
ques. 



shown in Example V were made using conventional and fluid bed techni- 



EXAMPLE VI 



Ingredient Mg/Tablet 



Niacin 250.00 

Methocel® E15LV 8.55 (hydroxypropyl methyicellulose) 
Methocel® K100MCR 33.32 (hydroxypropyl methyicellulose) 
Lubritab® 39.55 (hydrogenated vegetable oil) 
Compritol® 888 1.71 (glyceryt behenate) 
Magnesium Stearate 5.13 
FD&C Red #40 dye .45 

Syioid® 244 3.42 (colloidal silicon dioxide) _ 



By Weight % Total 



73.07 
2.50 
9.74 
11.56 
0.50 
1.50 
0.13 
1.00 
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niques. 

EXAMPLE VIII - PROJECTED CLINICAL TRIAL 

The primary objective of this study will be to compare the efficacy of a single dose slow- release . niacin 

lin visits. 
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This is a doubl -Wind, plac Oo-rc. *-f~tt£^SfiZElZZ 

tour weeks prior to May into the Tr.Mrr.ent Phase of ^ 250 „. soomgamlTSOrngaWels 

assigned to either sing.e dose niacin b.,d n.ac.n " *JJ^££qI for the four-week treatment 
highest tolerated dose (maximum 1 .5 grn per day) ^ If ^ a w ast and at the evening meal for one week, 
period. Patient groups will receive niacn 250 mg b,.d. increased to 500 mg b.i.d. 

or 500 mg to be taken in a single dose wAh i the tN ^^^^ZZ lBf at least four weeks will 
or 1 .0 g in one dose at the dai.y meal. ^^T^T^^ 2, * tolera te 500 mg b.i.d. will be 
be dropped from the study. After four weeks ^^^^^^L mea l. for the next four weeks, 
increased to 750 mg b.i.d. or 1.5 g taken as ^^^^^^ to 500 «* ^ ° f ^ 9 

££. wiU be p-.ormad at ear* *it (the «. 6th and 9U, ^<^,£&. M „„„„ mUmtK 
(n=2) of the single dose niacin group exhibit an abnormal liver £st resu t 

fewer liver abnormalities. . ^^nAMtoH hv mference to the same extent 

"Tw^e apC'oone of ordinary skill in the art that many changes and modifications can be made in 
the invention without departing from the spirit or scope of the appended dam. 



Claims 
1. 



A process » produdno a U inciudino . dre. oornp^n^ MM * = *£ * 
synthesis ot MM whoreb, said ^^.S^^^n^,^ methyl oal- 

glyc rid s. lip protein a and low-density lipoprot in-cholesterol (LDL-C). 

2. The process of claim 1 wherein the unit dosag forms are tablets. 

3. Thep roM ssofdaim2whereinthetabletfurthercompnsesacoat i ngcom P risin g ahighlywatr-swellabl 
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polym r. 

4. Th methodofc.aim3wherin«h coating fth highly wat r-sw . lab. p lymer overc ated w*h an 

enteric coating. 

5 The method of claim 1 wherein the unft dosage form comprises about 50-85% niacin. 

6 The method of daim 1 wherein the hydroxyprop* methyl ce..u.ose has a normal viscosity, two percent 
aqueous solution, of at least about 10.000 cps. 

7. The method of claim 6 wherein the hydroxypmpy. cellulose has a nominal viscosity. 2 percent aqueous 
solution, of about 50.000-100.000. 

starch, sucrose and lactose. 
10 The method of claim 9 wherein the low viscosity hydroxypropy. methyl celiulose has a nominal vfccosity, 
two percent solution, of less than about 100 cps. 

11. Themethodofdaimlwhereinthehydrophobi^ 

12. The method of daim 2 wherein the tablet is a 250 mg tablet, a 500 mg tablet, a 750 mg tablet or mixtures 
thereof. 

Sterol, total triglycerides, lipoprotein a and low-density l. P o P rote,n cholesterol (LDL-C). 

14. The kit of daim 13 which is organfced to provide for ^f^^™"*""""** 
meal of said human or after the evening meal of said human but before bedtime. 

15. The kit of daim 1 3 wherein the unit dosage form is a tablet. 

16. T hek*ofdaim15whereinthetabletfurthe^ 
mer. 

17. Th ekitofdaim16whereinthecoatingof^ 

coating. o 

18. The kit of daim 13 wherein the unit dosage form comprises about 50-85% niacin. 

19. The kit of daim 1 3 wherein the hydroxypropyl methylcellulose has a normal viscosity, two percent aqu- 
eous solution, of at least about 10.000 cps. 

20. Thekitofclaim19whereinthehydroxy P ropy.methylce.lulosehasanominalv te cosity.2percentaqueous 

solution, of about 50,000-100,000. 
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crose and lactos . 

23. Th kit of dtfn 22 wherein the low viscosity hydroxy prop* methyi cellulose has a nominal viscosity, two 

percent solution, of less than about 100 cps. 
24 The kit of Cairo 1 3 wherein the hydrophobic component comprises a wax-like water-insolub.e material. 
25. The tt of Cairn 15 wherein the tablet is a 250 mg tablet a 500 mg tablet, a 750 mg tabiet or mixtures 

thereof. 
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